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^ ^11 a* #«fl tflolE^* zero copy ^tflS. n^^ao)! ^^ 

^>5H, t:l>i3S] :fiB.e^°J cflolEi# zero copy ^efls. vilB^^H* ^^fl 

■ 

^ ^Hl^m ^]<^7]S!\-, VilH^^H^ Cllo]E^^ ^ 

^ DflS.5^<Hl^i sfl^^Efls 7>^^>o^ vilH^^aS. ^^^>Jl, 

£ 2 

NSU. TOE, PCI TCP/IP, iSCSI. Zero Copy. Jl^B ^S.>Hl^-1 
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vilB^-lH* -i-«fl cflolEll- ZL^O^S. ^T^^*>7l ^tl: vilE^3_-f.;£ 

network-storage apparatus for high-speed streaming data 
transmission through network} 

i£ 5^ ^ ^^oil nq-s. v]^3. ^^1^71^1 ^^Afl^, 

10: 20: 

30: 1*1^ 40: ^l<ll nflSe] 

50: s.^^^ ^^^^1 60: c)^a.^s.s:|;5t] 
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70: 100: vilB^^5L-:iSel;^l ^^^^1 

110: PCI ^^^] 120: PCI 

130: ^^3. ^]o]7] 140: PCI i^lS.e) ^]<^7] 

150: TOE 170: PCI ^]3.^ 

180: MAC 



a*}: ^^3.^ iHel^J c-llo]Eil- xiflas^ ^A> ^ZL MlH^^H 

9X^^ *m -i-^ Jl^-^S. 4^^<0s^>7l 

^l^'-A^ -i-Sll'H VoD (Video-on-Demand), NoD (News-on-Demand) -f-^ 
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<18> oiE-]!^ cfl^o] ^c} ^6\] nj-ej. ell<^lEl-i- 

<19> o]^7fl Pjl^ol AiB]7l- Cf^olo> ^c]B\^ ^^^] #7H>J1 ^ 



ml 



•=^1^1 TCP/IP 7l^* ^-f-^ TOE (TCP/IP Offload Engine)<^l>| ^^s^sTfji 

<2i> ^ TOE 3r>H.?floi7> ^ <^ ^] A] -^^sj*}'?! TCP/IP 7]^^ cflAi ^s^^o.^ 

TCP/IP ^7ll Slol ^xfl^O] Al>^Efl ^ $iT=f. 

nam TOE^ ==r«5-^S- ^tb ^l-§-^l-^ ^t^-^I hb>5711 -§-^^ ^ o^^j 

<22> TOE^ o]^]^ TCP/IP 71^-i- *>=^fl<H^-2-S. ^^s^^ 4^ 9X^^ Si 

^^IS TOE* ASIC-2.S T^^*l-<^ ^ Xi^. 

<23> olo]] cfl«|]A-1^ ^^ USA-P 6,427.173 Bl^(^^^ ^^1; Intelligent 

network Interfaced Device and System For Accelerated Conimunication)7> -g-^ 
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<24> 



<25> 



^S. iSCSIl- ^V-g-^cf. iSCSI^ SCSI 



I/O "^^^^ TCP/IP ^ 



Al-^^>o^ ^^^i SCSI 1-^ I/O 



<26> 



iSCSI^l ^o] ^ ^i-El]olD^, USA-P 6,400,730^ 



(Method and apparatus for transferring data between IP network devices and 
SCSI and fibre channel devices over an IP network )7> h]- ^cf. 



<27> 



^H"'?]:, o]^ iSCSI ^li^J* ^^s-l-o^S A^tilofl A>-g. 



<28> 



o] 4A>7> Aj^t^ tfloflAi '^ei ^ <=>]^]^ 4^>^ 



OlE^^ A-jU^o^ A^^^ ^dLA]^ 1^ 0>U|5^- QoS» ^ ^ 



<29> 



or 
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<30> ttfe^-^-l. ^ ^2fl^ ^^1^^ ^^^}7] ^-^SAi, ^ ^ 

v^o^ ^z^^ tflH^^a.* ==r^^ c-ll<^ltll- zero copy ^^S. ^^i3.<=^] 

^H, ^^3.^ t|lolE-]S zero copy ^Bfl^ 1.-11^^^3.^ ^o. 

^/4^^^ ^ 9XS.^■ t}^ i-ilH^^a* ^Hel^J cflojEi^ JL^^S. ^ 

JL^^S. 51-71 ^tb viiB^-la.-^sel;^l ^^1^, -yti^ a^wi ^^e] 

Bl^>^ MiH^-Js-^S-el^l ^^^^Hl ^<>l^i, 5.^>^-flA-i^w.E-i^ e 

xfl-^ ^^^^1 tH^S. ^^sr>Jl, NSU i^^^lAi ^^s)^ si^B 5.S>^il 
Ai ^]S.^^] cfltl: H^^^# v]^ -^3i^l^ ^^*>^ ^^^^1 

nl:±^ W-^^1; NSU ^-f-^ ^^^^1 ttlriiSil- ^HlSjJl, NSU zl- ^^l:?l-o] cflol 

^tl: Ml^ ^^^^1 tf|^; NSU<>11 cl-^^^ ^^3. 

^H^}^ 1=1^3. ^Sel^Hl cflt!: cl]<^lE-l i^7l ^7]* ^5:is:l-^ ^^^3. ^] 
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Diisel6|l^^ ^o]9]./.^ 3Jfl?;i^Eils 7}^t}c^ tiiH^^a^ ^^s^l-ji. 



<34> loll £Al^ afsq- :^ol^ <?lEl^ ^iHl Al^E^^ ^^WV^O.^ 

HS/Hl^-1(10)-i-ol ^S.>^fl>H tH^(20)<^l <i^^s]ol sx^^, <=>] HS^Hl^i ^^(20) 
^1(30)71- ^^s)^ ^^s. 

<36> cfl:«-^ <^ls1t]: ^H^fifl^ w1^<^l^i ^-^s)^ <H-^ellcii^^ ^^^^d^. 
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^^1 til^(50)S a^i H€^^^ ^^^^ 
<37> ^o] Aj-g-jE)^ ^^^^1 tH^(50)S.^ PCI 7]- cfls^olcf. 

<38> ^ ^i^ofl cc)-^ vilB^^a-^SEl;^! <?^^^J-^1(100)^ ole^tb ^^^^^1 

<39> ^1-71 ^^^^1 (Network-Storage Unit, ^.l^HH^ 

^^^1 NSUe]- ^.100)^ ^S-^ ^^^^1 »1 ^(50)^1 ^E-lsflo] ^^o^] ^p]] 
^. ^M^^ ^d^EL iS.el^l(60), ^ ojDl ^(Ethernet )^ t]]^^^^ 

<40> ttfe^-^-l, «.^^1(30)1- ^^fl^-l ^^^Ife HS^^lA-ldo)^ ^^1- 

«>o]- s-o^^ ^^^3.^ ^esr>fe ^-f*^!^ t^^a. >iSslxl(60)« ^7]\^ ^7]% 
^}JL, A^^}^ vilH^Jla. ^^1(70)1- ^n^] xi\]o]B\ 

<4i> tV^, H 2^ ^^^^ wfsf ^ 



<42> i 2<H1 :£Al^ Hl-^q- ^O], ^ ^rgofl ttj-B. NSU(IOO)^ 3.A] ^^^^1 

«.5^^1(iio)^. t^^a. 71(130)^, ^^Dlls-sl ^l<^7l(i40) ^ 

(170)S!f. TOE(TCP/IP Offload Engine. 150) ^ MAC(Medium Access Control , 180)S 
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<43> .^71 ^^^^1 \3]±. w.^;^l(iio)fe- HS.>H1>H(10)7> A^tb ^ 

^^^<=>] NSU(100)» ^e^>^ ^-f<^l ti.^;^] (30)011 S^sfl ^^^^1 

(50)» ol cfA] NSU(IOO) vfl-f-o) ^^^^1 tH^(120)S 

<44> tc}-e}Al, w.3i^l(110)^ ifl-^<Hl c>lcefl^# ^1:=§^V^ 2fl 

'^l^i ^>^^^ <^el7M ;^l-^oll cfltl: ^-M-l- ^i^J-^fJi Sicf. 

<45> nl-ot^ ^^^^1 Wl^iS--^ PCI7> Aj-g-S)^ ^^<^1^ ^7] ^^^V^l ^ ti. 

^^1(110)^ PCI ^^^] ^^^>7ll ^r].. 

<46> o] PCI y.^^](110)^ ^^l(NSU) tH>i H^^>a<Hl ':flsr> 

<^ oil- H^^fl^-1(io)<^l7il <y:s]7] ^l-g-^lT^M-, tifloi x^i_£.g:) 

(40)« ^es:>^ H^^'S*^! ^^^^ ^-f<^l w.^;^] (30)0)1 Til ^^tt 

<47> S^^flA-loll o^^ ^*JSl^ Wl:i H^^>$lol pQ ^^1» ^ e^l"^ ^ 

^ofl ol§ H1-0>A^ B^^'Jd^ ^^^m 71^^ ^*S^Cf. 

<48> ^ ^ s>i4^ NSU(IOO) ^^^^1 »1^(120)^ St]^^ ^ 

^^v^l Hl:±:(50)sl- ^e|5l<H ^^^^V^ ^^^11=1-. 
<49> oi^Tii ^^^j.^iHi>^7i. ^elsjoi ^>^^sl^ ^-f<Hm NSU(IOO) vfl^ofl^i ^ 
^Sl^ vilE^-13-^-S.el^l :?l-sl Bl^ H^^^'Jlol ^^^^1 tH^(50)<Hl ^ 



28-11 



1020020082912 ^^ <a^>: 2003/9/4 



<50> o]^ ^^^^1 iH^(50)^ B2fl^* #^sl-7]l ^ 9X 

<51> ul.ot_ x^a.o]l ^^^^ltH>i(120)7l- ^Cfig, HEfl^ol ^^^^1 

tH^(50)S. Mr^A] ^1^, ^^1^ ^] tH^(50)7]- PCI »1^^ ^^s1-£ ^1 ^<^1 
^l^o] ^q.. NSU(100)7l- o^el 7l]7l- <?l^sl^ ^-f<^l^ ole-itV €^^^1 

>az^-€r>7ll ^>ll^ PCI Wl^^ Cfl^-^^^l 32 WlH ^-fo^l^ cfl ^ 133 

Mbyte/sec ^:£7> 51^=^1^, ^1^^ -jOr^a^ o.^ i-ilH^^3^ 1 Gbps ^iS. t^]o]^ ^ 
si* ^ 4^ 9X^ ^^o]v]._ 

<52> neiM-, ^ ^-^^^^ NSU(IOO) tfl^^l t»]^(120)* ^Tll £l^, wl^ 

PCI tJ(\^^■o] LilH^^H^ tfl^^<^l 7}^] ^^}^ ^;^1S- 

^^^V^l tH^(50)S ^^£1^ nl]olEl ^:^^1 ^ o;i7l n^^] 

Al^iB^o^ A] 71^1 ^711 t}^ 9X^. 

<53> BEtV, NSU(IOO) ^^'^] 9X^ ^^7] ^^^3L ^H7l(130)^ <^^] 7]\S] v]^^3. 

(60)1- tg^S. ^ sl^H ^4. o]^ ^eol S i=l-€- 

^S. ^^o] S)^ n].7l ^ojcf. 

<54> ^1-71 cl^H ^H7l(130)^ ^^<^1 t^^3.(60)# ^H5l-ol^^>^ 7l 



O 5. 



^s>S.s. ^o] oxo] cx^e] cl>,aL(60)«^] tllolEl» M-^^H^I ;^-l^^ ^ 

<55> tq^ia. ^B&|-<>1^ (stripping)^ Jl^H HS>mA^(10)M- tllH^^a.(70)-l- ^ 
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cflolE-l ^o.^ ^-T-<H'H clia.ofl «J-igol 

^^7> >^57l^ o]» ^^s]5fl ^ ^ c]-^^ :a^i5>^ 7]^o]t^^ 

<56> Cfl-^^ t^^flS -^lElaljol^i Bl>x(160)S- ^O] A>-g-£]^ ^O] SCSI 

<^lcf. SCSI cljolE-l s|e 1:<H 160 MBps 320 MBps 

<57> ^ ^^a] s cf^ ^y^^ NSU(IOO) vfl:^oii ji-^o^ i^la.e1(170)# 

71(140)^ t^:±ia(60)S-¥-^i t-llo]E^^ ^^Ti\]SL^(l70)6\] ^-l^t!:!^. 

^ T^lSS^S^ vfl-g-^ cfA] T0E(150)# l-^fl^i vilB^^a.(70)^ ^^o] ^cf. 

<59> oj^Tji NSU(IOO) vfl-^oi] 0ils.E)(i7O)7> %^o.Tg >i:£el;^lsf 

^i7> ^^l^H ^^c-fl ^J7l^ ^l7ls>^ -i-^l<^l. tH^si 

dlolEil- 7fl>a*l-^ 7l^# ^1^^ ^ 9X^. o]^ cfl^o^ PCI oila.e^(i70)7> 
NSU(IOO) ifl-^<^l ^ol, i.ilH^^3(70)» **fl tq^H(60) ^^t} 

^ ^-f<Hl tq-A] c]>;a.(60)» ^Jl aV^ ^]a.e)(170) tfl^ cflolEll. 
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<60> ^7] ^^Tifla.el ;*ilcH 71(140)^ ^7] ^^^IS. 2^(170)* ^l«>|*>fe 7l 



vfl-^cHl ^la^lS-S^s^ 371* ^l^^^V^ efl^]>iE-ll- ifl:^g-*>ji ojc}.. 

<6i> T0E(150)^ "^^^-y TOE^ 7]^^ 7>^lJl ^X\d\] 

NSU(lOO)£q ^2:<^1 5^-^ 7l^^' 71-^1 Jl 9X^. 
<62> ^-i-^ TOE^ TCP/IP ^>^?-]lc>l^^S ^el^l-*^ til 

<63> ^^c,\]A-] :^]o]r^JL TOE^ ^^^"il TOES^ 7l^ <^}^^ a 

<64> TOES] 7l^^ ^ 7>^1 ^-fofl cflB^I-o^ 4Z1- ^i^e>^ Cf^oJf 

<65> t\^^3L(60) MlB^:i3(70)» ^^^^ sfl^^ 

tflolE^^ ^j-7l ^^i^ls.el(i70)<Hl 
<66> iq^a.(60)<^l^i t^^^ ^^'^la.el(i70)<^l c-iio]e-i^ viiH-^^a* -i- 

n ^^e>e1-^ ^^<^1 ^^^1-2.5] (170)S-^Bl gi^;^ S^-^i vfl 

H^4aL ^^ofl ^Att 7>;^1 ^7>*l-c^ tilH^^3(70)S -i-^ ^ 

<67> olnfl, T0E(150)^ tjflol Dllie)(40)l- ^e^V^^l ^Tfl £lJl 

n11a.B^(170)» ^es:>7fl £|cH ^^^^ltt1^(50)S.^ B^^^ <^ 
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^-f , T0E(150)^ o]^ x:]^^3.i60)S. ^o] o>qe|. 

3.2] ^]<>\7]iuo)m -i-^fl^i (170)5. dl'^lE^* -H^^^. 

cf. TOE(150)^ ^^£1<H^ sfl^ ^^^>fe 7Hji 

<^ls1tb 7l^^ 1:^^3.(60)^ ^4^^ ^ 

€t^. <^1^7ll cl^3(60)^ ^.a.* Sl^^-H i-ilB^SCTO)* -i-«fl ^ 

9X^^ ^^1- ^:iB H-S^^l^i (10)^1 Til S-^* ^ 

<70> ole:|*V vilH^-la-^S&l^l offload 7]^^ ^ ^^ofl 14=. nSU(IOO)^ 7]^ 

7l^<^]x:f. 

<7i> *]-^, i 3^ >^>7l TOE(150) sfl^o] vilH^^Hl- -f-^^i ^^S]^ ^ 

<72> 3011 S.^]^ :^ol_ 1^^-] ^A] sfl^o] ^^5^ S-^m. 

aoM^-] <=>M 9X7] i^^<^], DSBl- ^J>^^s:l-<^ T0E(150)<^1 
^i^^l^cf.CSSOl) 
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<73> DSBCDisk Save Buffer Table)-b ^^5]^ sfl^ ^<^l^i iil^H(60)^ w]-^ 

<74> ol^Tl) DSB71- ^^5^^^^ ^ofl, tilH^:|3(70)» -i-^H 

^^€i4.(S302) 

<75> iifl^ol ^Ali)^^ ^y] T0E(150)^ ^^-1 O. 3Jj|^ol 

^^VW.CSSOS) 

<76> sfl^o^ ^A}7} Cl:dia.(60)^ ^i^o] 7>^t!: 

i-ilH^-la. ^^o_s. cflolEil- ^=^tbcf.(S305) 

<77> ni-oi: r]:^3, ^^^a-o] 7>^t!r ol^^l ^^^£|c>l DSB<Hl i=l>,aL 7^ 

^J-* 7lcl-e^fe ^^ii7l- ^11- ^<?It!:4.(S306) 

<78> oln))^ DSB54 7Hji ^A^g ^l* NSUdOO)^^ ^^Dflae) 

(170)5. ^^«]:4.(S307) 

S ^4^^H 3xfl^ ^^El s^^^ x^^T]] t!:i=f.(S308,S309) 

<80> i£ 4^ >^7l T0E(150)» -i-^><^ 311^^ ^^*V^ J: 



C3 



<8i> <^c]-, q-^ia.(60)<>llAi tl^^ cfloiE]^ ^^t^l -2.2^(170) vfloil 7:\ 
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i^^^cf.(S401) 

<82> o] dlolE] ^^^i^^ol tflS^^^, ^7] T0E(150)^ ^^^liB^(170)<H]Ai tfl 

^3- c-llolE-11- ^o] ^i:f.(S402) 

<83> cflojE-l^ UilH^-)a.# -i-«fl SJfl^ ^EflS. ^^*>7l ^^^^ TOE (150) 

<84> ol^Tll ^A^^ 211 ^o] §Wl7> ^^*V«^,(S403) ^ 

SlS^A^a, ^^^1^2^(170) vfl^ Cfl^^lBll- ^0]9\- Til^ ^Ull- 3:>C^O> 

^1-'^,(S404) ^til7> o]^ vilB^^a.(70)* -f-^H ^^t!:^-.(S405) 

<85> oj^Tfl ^^Sl^ cflojE^o^ 'y^^^ ^^ol ^^51 ^^^11- ^^^>o^ ^4^0] 

sfl^ ^Aio] ^q-T]] ^4.(3406) 
<86> t!:^, £ 5^ ^7] cl^iaL ^l<H7l(130)l- ^^l-<^ r]^3.s. ^<^]^]m: d^7]^ 

<87> ji^iH H^>^^l^i(io)^-^Bi ci^a. cHtt ^^'S.cssoD ^i-7i 

^d^3. ^1<>| 71(130)^ :i ^7]ol^]^ ^^t!:Cf.(S502) 

<88> c]>,^ ^7l^ ^^<^1^ ^^^^lttl^(120)l- ^7] c^]o]E^l- ^^tbcf 

.(S503) olnfl, ^7l c^l^lE^l- ^He^-ol^sr>^ 27H<H oil- cl>iH.(60)^ 

±:7ll- ^S5t!:^-.(S504) 
<89> oi^joi ^g-fofl^ c]^32l ^es^oj^g ti|>ia(60)» g^^cf.(S505) 
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<90> 



^e-i- sj-oj^B^-o] ^e^l-Tii ^o.s.>i*), ci^iH.^ ^^^^ ^-^i-^l?! 

<9i> v^^A^ >iSB}ol^ ^^'J]:^ ^eo] ^S-S) 1^,(8506) cf^o^ 

<92> :£ 6^ ^7] 1^1 2- 71(140)1- ^s:l-<:>i (170)1- ^e^V^ ^■ 

<93> T^lSS] (170)1 ^l-§-*>7l ^^flA^ y^T^ v]]s.^ >^lol7l(140)^ ^^o\] <^ 

= ^1^^ efl;^l^Eil- ^7]s\- X\^o^ t!:t+.(S601) 

<94> ^. NSU(IOO) ^^^1S-B^(170)^ '^^^ xl^J^ ^ ox^^ ^7] v\]s. 

^ ^l<^7l (140)1 ^7l5}-t!:^-. <=>]^ ^]3.^ ^e<^l ^j-S-l- 7Mji xiil 

<95> ^]SL^ ^^d]] ^^^^ ^^ofla.5^(170)o] o]tg H.^ol H^^-fl^i 

<96> v]]3.^ ;^]ol7l(140)<^l ^^oflas:] x^^o] ^o]^^, o]^ D)l 

iel Efloj^o]] tfl^ ^^^1 A]-§-Br>ji oj^^^ a^ltfl ^c]-.(S602) 

<97> o] ^^o] o;i^ ;g o.o|i olo] t:]>^3(60)1- t^o^ssfA^ 

oil a. Bl (170)^1] ^■l^J-^'H ^11- ^^^>7l ^tflA-^ AV-g-^Cf. ^^Dfl2.E| 



(170)1- MlH^^a 711 ^}^^ ^ 9X^^■ ^ ^A^]^. 
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<98> zielJl. ZL ^^o] u\]3.B] ±i7l<y>^l-i- ^<y*l-*^,(S603) ^7lol^ ^Al 

^ ^7] cflolEil- ^yli^l2.el(170)<^l ^^Jl,(S604) S^7lol^ ^^^Ise) (170)» 
^11'^ cfl<^lEl» ^3.^ 71(140)^ ^7^§^-.(S605) 
<99> :3.s]ji, Tj]ls.s] ^e^l ^^sl 5^^x11- ^<?l^l-o^,(S606) ^^7} ^ ^VEflo] 

Bfl<^ll:^ ^^l^l^i=f.(S607) 

^o] 7^1^ -o ^o.^ olAlo] ^E-M '^>-§-'^l ^-f<^l^ 



Hel^J t-iloiE]^ zero copy M^S^ ^i^H^ ^^^iH ^ 

<io2> ^^^3.^ ^Be^'^J cfloiEi«:>11 tHtfl ^^V* 

^4i2}-ti- ^Efls. Ji^^sl iHe^^J cHojEil- QoS 
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^^^^^ ^^<^l^i ^^^m ^ ^^^^ -S-^l* 9i^^<^l ^<^1 ^^^^1 ^ 

^^7^}7] ^ ^l^O] 7l^a^ ^AIO] Olrfj7 ^ ^Olcf. 
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cfl^ ^Es^nj cflolE^l- v|lH^^a.-^£e^^l oi;^:^^-^! ofl 0^0]^^^ 

.a^^lS ^^S^>^ 

NSU ^-f ^ tH^^ NSU ^-^ 4 t-il<5lBl 

^ c-l]o]El 5£^ ^7]^: ^S]^>^ ^lol7l; 
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